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Abstract of JP20031 1 2949 

PROBLEM TO BE SOLVED: To provide a high-strength glass sheet having a strong thin film of a 
titanium oxide having a function as a photocatalyst and excellent wear resistance. SOLUTION: This 
method for manufacturing the glass sheet coated with the thin film of the titanium oxide comprises 
applying a liquid containing a titanium element on the surface of a glass substrate of <=10 MPa in 
surface compressive stress and heating the surface coated with this liquid up to the maximum 
temperature of 550 to 700 deg.C, then cooling the surface under conditions under which the following 
formula (1) is satisfied in such a manner that the surface compressive stress of the glass substrate 
attains 20 to 250 MPa. 0.2<=a/t<2> <=5 (1) wherein, (a): the time (second) required for lowering the 
temperature from 500 deg.C down to 200 deg.C, (t); the thickness (mm) of the glass substrate. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP20031 1 2949&F=8 



06/07/1 1 



(19) B#HM$gW (J P> 



& ^fl 4# 1* 2t $g (A) 



/Al 



#1^2003-112949 
(P2003- 112949 A) 

(43)&§BB ¥*£15^ 4 £180(2003.4.18) 



(51) IntCL 7 
C 0 3 C 17/25 
27/12 



■WWW 



F I 

C 0 3 C 17/25 
27/12 



7-73-n##) 
A 4G0 b 9 
Z 4G0 6 1 



S*ES!# OL (£12 JO 



(21)ffl§|## 



(22)mBSB 



1 -303569C P2001 -303569) 



¥*£13*f 9 £ 28 B (2001 . 9. 28) 



(71) ttiBA 501382786 

(72) SMH# StnJ 

iKa^sseiWia^ fw&io54#js 
(72)»w# it* e 

£aJMflijT|TA8«?2 r@20S37^ 
(74) We A 10007S960 



(54) Kig©*so »{b^>#e»e#vx«©»j£frife iE-o*fe-<ffijaanfe5?7x«Rt«-fflfflj* 
(57) [mm 

mm] mmtLxnmmziiL. mmmmzm. 
itm^m $msmmj) # 1 o m p a wtt-* & # 

l^fra^flj£iX*:#IB£ 5 5 0 — 7 0 O'CcOgafiJg 

a-cM&i/ca^ Tie^ ( 1 ) Srjf}j£-rs^-c^a] 

0.2 a/t2 g 5 ( 1 ) 

fit, 

a : ^Slf 5 0 0'CA>£> 2 0 0°C*T'Kia-rS 

t : ^'7^^KOHC$ (mm) X'&&. 



Patent provided by Sughrue Mlon, PLLC - httpVAvww.sughrue.com 



:(2) 003-112949 (P2003-1 12949A) 



[If &m 1 1 Sffiffi8US;>J# 10MP a J^TT*) 

tmfo-tmifiztitcmffiz 550—70 o-c^gsiaa 

£T1rag&LTA>£>» Tie^i ( 1 ) ZmZ^hthtt-THtSI 
LT. * 7 ^iS^ITO^*' 2 0 - 2 5 0 M P a 

0.2S a/t2 g 5 ( 1 ) 
(EL, 

a:^ai-r«.^t. 5oo*ca^2oo'cam&-f& 
cotcg-r&sws (^) 

t : ti^^gMCOW-Z (mm) . 
[ 2 ] m itf? TIVU 'J&MZ 5 — 

1 5 m«%-^wr & #5 xsstA 1 <nm 
[ is* jf 3 ] ttriBffifls^ffiS *ifc*ffi<3ffl*a* 5 5 

0-7 0 0 "C^a^HtC* & B*ia# 2 0—500 ^T' 

* & 1 2 se«*>Mfl:?- * >wrihs#? x*s 
5 3 mtm^9 ymm<Ti-9—ewmit 

+9 VlPtthimL 1 ~4 V rfix.t-tm^mcf- 9 V 

i mxm 6 ] it i$m 1 - 5 v ^^x^ii^^rmx-mm 

[f»*>H8] W*3S7lEK<7)^-t*-*'5^*^=Sr^ji 
[000 1] 

\,zmti-9>ni&z&f8i.Lxti:h. mt^-9ymmwm 
tf7Am<?>wmjimizmtz>. mz. vm&w 
<7)ffimm&*ii-t&mt*9>mmz. nfecommk 
t^xaammLxm&tx^h. mtf-9ywmm*f 

mztitcfflM-9 ymmm^y^mm/^mmzm 

[0002] 

itt&co&m #7xmm<?>imiz&nki-9ymBg$:& 
tftf-hztx'. ffis&tf&ktL&zbiz-o^xi^ mt 

\S$mw.l 7 5 6 4 7 4-9&WcBSdftTv^. Cift 



k'&ixmB&tf&Ti- s <r t a>m>ii ic 

[0003] ±f5»f*3S2 75647 4^^{C«±, CI 

<r> X o izftffltHz i.r>x ibktt a*» htih iHfcf- 9 y 

It. T1-9 -H£9ff>l$ AT& r>X t> ^f-^McO^ H B B T^ 

ffiffTi-9—emw>-x'm> tztih&km&^x^ht 

LX\^h. m%M*9-T (Wt^9» &ffifitLtit§> 
4 0 0 — 5 0 0XllD±X'm.^ttli£Ti-9— fe'3! 
cr)f-^ - T«<f#£>*U 6 0 0—7 0 0'C£Lb7>i&£T-& 
«L!t^t{i^^S^f-^-r*^#^,ii^c: k tie 

— fe'MO. 8 0 O'C-CM^LT^^S^SoljA^n-?' 

wt^fx^cik^-e-^iiMPiii 1 tciea^itTvi.. 

[0004] £ #1*352 51 7874 *4MBfcHU 

*iz6 0 or*^ 7 0 orcD*&a£fc:£T'an!ife#ftBL 

ik^iam^^TfcO, ft#:S<)lC{±. 750°C^T-^^ 
tCjDf'L^*^. 6 5 0°C^fii:*>(CjDlft tJt*&(C 

[0005] Htraco#HFlg 2 7 564 7 4*&9B 

^SSS6CT2 9t(i, M&9 4 )V<r>$mizT1- 9 ~ fe'S<7) 

^V^LT8OO°CT^KL^0l|*5|BS{$^T^l». 

h meMmwmi 6BX'$>&kztvx^&. 

[0006] ttz. Wl§m??m2 75647 4^mi>z 
it. mtf-9 y*n-7~ 4 ysf-fhWfti* , TiVt}V$L 
*yZ-&m't?>tf7X<Oi§r$il l zit. mib^9-T 

zttfimztix^z. zo-t&zkizji-ox, urn* 

y9tplz&m-&ZbZffi±X'Z&kLX^h. mww 

ut. v-974£.tf?xcommi,zmmfZ.Bi-9-T 
ia- fjyf'Lx* 5 o oxiX'ffij&Ltcmm&nzti^ 
x. ^fmzskmcmmmteit^XTicbnmMMtfmu 
Lxti*). mfcitmz&mrtx^&zbtfmmmiiz 

iiMZtix^Z. 

[0007] ±ti. ftffl2 001-1809 8 O&mz 

+ fcRfcf - 9 y^B^WL^tit^^mmm^-thm 



Patent provided by Sughrue Mion, PLLC - http7Awww.sughrue.com 



5 6 0~7 0 0rcoiaST'M«L. ®38.km&flZ& 

ft t m-f & i i: $ *rt v * * . ^m$;m:\m<t-y 

f&£B&LZ 5 6 0-7 0 0°C<7)fti&Z'tf7Z.ZMfffi. 

n-r& tctbizm l < xmmwztf&T^z 1 2 texts 

5 £ k VsE&ZtlX ^* . 
[00 08] 

« . iwfc* * >mmwm mmi&r& t^^tt.- 

Zffyj: 0 ^^r(c^tc*f LT+#5rB1±&3rf £> £ t 

&mmX'f> h . fif ifrO«fHPgS 2 7 5 6 4 7 4 t 

tzms. £<*+ft%mx'$>2>. zvmmzfm-t&z 
ttf. *m&m±<7)Bft)X'h&. 
[00093 &tz-n. mftcDX o izmmt Lxmm 
£ ti& mt^ 9 xmw.tr-)- 9 — vm.cot&i'B&Bzii 

-r*£fca«#4Lv>. LfrL%tfe>ffil8.<7>Wim3kmzJ: 
->Xlim%M*?Jl>j-Jl>W&& l cvMfc1-9 ytfB&LZtih 
Zki>$>*). T J t9-*£W.<0WA\Ll-9>frb-%:hmm* 

[00 10] Zhiz. ±M<7)£dlz. mit j f-9ymmz 

T)Vfi v&mztt-r&tfyxmmLt.zw.mB&.ixfr 

b®S8LLtzi%iHZ\±. tf7XmfctplzH;3.tlX^&TJU 

*v&m4*>tfmt7-9>mmwz&mi&WLLx. m 
it^-9 ycommt Lxco&m&i&T-tz z t vmiih 
tittfr-itz. U3&»l***js>. fflmx'b&wntj-9>& 

is y tmfrctch ^m^mitT-9 vmmt xjxmm 

[00113 4*:, /AV^^Stf^-XKiHt^y?! 

mz&&-?&c\ti>ikfzmmx'*>&. 
[0012] ^mmmm^mm-htzMz^^ti 

mmnmffiiz+9>7cm£tt-t&mfr£miL. mm 



:(3) 003-1 12949 (P2003-1 12949A) 



ate j: o t gBtsiurgm^- 9 ymmm# ^xwmf 

[00 13] 

immzmm-tztzibttm ±.immimmEm&j} 

5 o~7 0 o-ccoSaiag^TiraSfttT*^, Tiy: 

( 1 ) Srjftfi-r&^T'^aLT. *7^S^Iff 
ai^*>'20-2 5 0MPak%&Xo! l Z-th, mtf- 

xmrnztiz. 

0.2 ^ a/t2 g 5 ( 1 ) 

a : ^ffl-TSf^tC. 5 0 0°C*^ 2 0 Otimfit* 

«0K5H-&H«BI (#) 

t : ^5^.S«?C0W$ (mm) 

xmmommiz. mtmmzmitz. m®%&iti-9 > 

[0014] z<ot z , frie^^^s^* 5 . 7vm? 
[0015] &tz. mmfafimi52tifzmm<?>&&tf 

5 5 0 — 7 0 0TOSgEii:AI-W2 0—500 

^X'hhzt^umx'hh. 2owxtt-rzztx-m 
m%i&zBfct& z t t^imx-h s . 4^500 s-^t 

lz-?&ZkX\ TfrtiV&mZiili-t&tfyxmfoZm 

[0016] s«tcM^-r&^-^ >-7cS5r^*-ri.?S* 

zktfumxbz,. m^mmfflX'Ti-9— vm<?mit 
* 9 htch i&wmmk %hzkt>mmztch 
frt>X'hh. ttz. x.mmmtfT+9— **mmti-9 
>frt>%&zki>. %tm%&wm<x#&L\,\ 

[0017] ffi&omwt. JfcEmri-sTBfiSh 

tzmt+9 ymmmxvxmzmk't&zk iz x ->x 

IMLtz^h-it/fyXX'h^X. 'Jr%<ki>-1j<7>tfyX 

mk LTfiiex?5^«srB?-fb^^ ymmmmzftwiz 
LxmrnLxtcz-sbittfyxtK $M%mffimmx'$) 

[00 18] 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



6&fc£^mU ^iSffcj&^^StotSlBS- 5 5 0-7 

oox:(ofi«iaKtTiiig^tr*>4>. TffisS ( 1 ) £3f 

0 — 2 5 0MPat^r^.J:-?^-ri., R-ftf-^VSlffilS 

0.2Sa/t2g5 (1) 
{IU 

a : ttm-f&mz. 5 0 0'C*>£> 2 0 OXliX'f^Wi'th 
t : *7Xlt<7)f $ (mm) 

[0019] ^^mt=3t^rh^9 vtc* s-g-^rr 

m-9 yfc&tocommz&m lx t> &v > l . im:* * * 
[oo2o] ^?stcffiffl?*i.^^-?-^ yit^mt lx 

cm& j f~?y{k-&<fa£m^&zti>~*imx'&&. zti^ 

-$-%>ZbtfX'Z&. 

[0021] m^9yw&?*is-£-$hV)v* 
V)v* iz-sttiz ma- 9 y&f-im&Mx-b 

wf-z&tt&ffrX'&zzbw. m^tmmmxi>& 
tt.+9 vi8^b%&m*mm&&t zbtfix-z . r 

# y aifcoBHtf- * yjm4"^&fScS- fife <*<r fc t r* 

h<r>X'WMX'hh . 2^ CKDidSrVOMi, 7C*0f*: 
•§><0ti*r2!rt-£>l>. 

[0022] dtfoi o t*mc.+9 yvivvwimmm 

^&V^ft$rBt?:l§Sfctf>fc:tt3 0 nmmTT'*>& i t 

*«jfjars>s. Yjwt&mamzmfeztvz^tiK ±s& 
<r>m&frhimx'hh. 

[0023] #7Ami<<zwin-t&ieift<t>co^?y7cm 
tt&n i o nm.%&irx'h hztwft&L^. insa* 

^bs-t § z t &mm%t%iz t & a . 5 *s%jrrc & & 



:<4) 003-1 12949 (P2003-1 12949A) 



<. it&%aTX't>&zttfmmx'$>&. sagged 

< 1Mb?-? vllRnJiA^— 0^ 

-r<. tnmwiz&fs.zti&waitffiMizx'Zh. 
tt£#irr#uf. ^9yjm<o^^mmno. iag 
%bi±X'$> h . 

[0024] f-?y7c!it$T^*-r!>i8fl«0p H#3tLL 

J£fi£fiS±T£ 6 . pH{4JKi(;{±5tUiTJ>6. * 
1 4 L^. 

[0025] 4fc. ii7*w®\zmm-%>w.&tf, im 
m<rm^fmL^mmx'^^ yTmtm-^mim 

^4m^?>¥&m7im£i>rA,X'^Xl>ffib%\,\ L* 1 

otftt£L*,\ mmwz^ yamnisiiimzttL 
xm&itx- 1 / 1 0 aTc^^Ax-h^ z t t^imx-h 
r>. m«mz±<-&£%^zttf£*)imx'$)2>. 
[0026]^-^ yjtm*^-? zmftt Lx^mix- 

[0027] *«WCM«i: LTffiffl$fl-&^7XS« 
li$mgmfej)tf 1 0 M P aJJlT^'5xaffiT'S).&. 
iOiBJiJ IS R3 2 2 2l,zmtXM%.Lfzi><OX'b 
Z<r>Zio izmM&m&jjtf'JrZ^tfyxmiZmk 

tx\ tf7z.wfcmmz±£%j±mmjitt-t&mtt.i- 
9 yms&mtf^xm&Hkh z t &x-% h . 

[00283 #7X*£<7^«{±«lC|E^$ix&V>3!p\ T 

y ^«$r 5-1 smmxtt-t&tf^xmmtfim 

X'bh. T)U*iV±m£!z&tZ>ZbX'tf7 x<r>mt& 

&zbx\ ^mcommmx-mm- & mMis&izm -> 

bZht-X'tfvxmBlcomt&Z&T^h ZbtfX'% 
4. ZtilzX*). T-r9--emcr> J f-9-T<r)m3 3 £f&M : 

TZ-t&zbtfx-z. *mx»tnf&kmz£~>xm%% 

mffiEMmiizmiZ-tt&zbtfTZz. zcomgkbL 

xmmmmzmn.tzmtf-9 ymm&&& z t tfx-z 

h. zv)£o*tf7xmfcbLxii. xgmmm&tfjz 

#<. &itmm : i:mt'£ms.i>*z^zbfrb. v-y 

y4j±*f7*tf§imx'h&. 

[0029] #7xmu<?>^\m£M&ztib i><ox- 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



fc. Sl&ffiWtiO. 0 lm2 VXkXhhtf. fi^xizm 

vmmzm&th z t vimx-h h . ± ^wmzm i m 
[0030] *9vjm*istthmk*m&f-h-m 

i Lei. #ffi?Stt#]£tefflLTiifc?!>-rs 

[003 1] ^5X3HR««fflK'f-^>'jaR**^rt-4 

* yf, 70- n— f<y/, xeya-f^/. r 
773-f-(y/, n-ii-n-f -i >•;/-?- offers 

[0032] +-ct> . T^fe^'s^^ix-r, u*»t aw 

fcftss-frs zbizk oti^ts z t tfttmx'b h . 

zo-t&ztizx-tx. w\l&? ymf&emmizmmc 
w& h z t mmx'$> o . T&&tfm2Zti% 
^mmt&fS.-? h z t h . mizTi-f—emnm 

X' . T*fe^ha±RS k =5: 0 «t v & - <?>£iimm 

x-hh. ttz. m^im^x'^w^^it^w 
mtLx®mzmi22n.&<r>x\ WA^^iifc^n 
miti-?>mm£'&$>t:#»,zi>. ±.itt&tf$mx'$> 
z<7)-ym±. Sim a v<r)¥&_ L*?-r^jmmz&i— 

[0033] ^fcWKfci. i7-^7l/-#y^ 

YfrZWrn-tZZk^WZIbh. Z(OXo^/Mt. 
yz*fflfa9ffi.?Z-£A,X'^&<7)X\ &mi£WM%W{ht: 

B&mt&vizuwx'hz. z<r>t£m*mc?)a^im 

7C5£^£»£0. 1~1 om&%t?&zkwimx'$> 

h. %mcmzmtfi-?hzbx\ mfrf-ym&mz 

LtZbifiX'thfrhX-bh. 

[ o o 3 4 ] +9 V7m*tt^hmfc*mrthmz 
mffi^fiasfe o cottai*$r l-iomi/^t-rscit 



:(5) 003-112949 (P2003-1 1 2949A) 



^JiiO . 13 — 0. 8MPa-CS>£. X7HE;*j£lB#> 

tc^f&<25*^ mtb^mrnm^^mmL^T^z 

bfrb. XTHE^tiiOiftSCliO. 4 M P aUTFC 

Eiizomfrhmo . lMPa^t^ffifc^-^. 

[0035] i-?y7£m&tt-tz>m#£mffi- 
zmzm^».mms$:m^hii&i,z\±. m^mm&o 

mwfyfiz&v&m^tivxm&mmim.k'oi* 
5—9o°cm<w.'r£rhzbi>mmx'bh. m^mm 

&r>zb X'if? xWSLliz&iniizmXGth Z b tfX'* 

j&mii. mzmtbxm<m-i,zmfii-z>mz. m 
wtzmi&waz&t >mmzmi&.-t& z t 
wx'Zx^mx'hz. 

[0036] nmLxi>>t>wmm 
tzmztit. m%jmiimzm%.ztihi>cox'iz*c<. 
immi&iSLXum-i-^m'mm^^^ tm&irm 

izm^-tim^T&mvx . xr-w**iK*wtT« 

sasiBi* s**«»tr fcdais** ; t *n?rirr* 
[0037] j-?>Km£tt-tz>mfrtmifiZixtztf 

fc+fiy&wbm&ztib. *muzt$^xiz. mum 
foti { &fiztitz$m£ 5 5 o—7 o orcoesastt- 
tmfr&zktfiamThi. zcowmmx-tm-tzz 
b x-mvtf- 9 >mm * i &m%i>c?)b't2>zb&x-£&b 
mmz. tfjxmfrcomtAiz&^i&sg.zx'tiim-t&z 
b x\ mm^mftf- 9 ymmtfmuz®m t^-t < & 
hfrt*x'$>h. mmzv-yyj m.^xx-hast 

M C3 3 8-5 7T-S5g£ft£#7Xi75&'ft^fi7 2 
0 ~ 7 3 0 •CT'fc h . ttSEAftfflJKtf 5 5 0 'C*?HT- 

<nmmfe%>^+ftx-h&. g©aj^{ijmt«6 o or 

JilL-e-J>6. — g«iaK*<7 0 0 o CSrSt^cOT- 

bic%&. mmisjzmmiziz s 5 0 'cott'S> & . 



Patent provided by Sughrue MIon, PLLC - http7/www.sughrue.com 



!(6) 003-1 12949 (P2003-1 12949A) 



5 S b/t g 30 (2) 

b : JnJHrt-fcRfc. 2 0 0°Cfrt> 5 0 0'C£T-#iS-f & 

t : *7XiS(Of$ (mm) T'£>&. 
[0039] CKO J: 3 tJtKWSSt#ffl$-tir& <I b 

JVil V *>if*<£mi,zWffr?h Z b SrRSitr h Z 

b ttx- ^h.^zmit^y tfrnsmx-h -> o . ^ 
■£%&ikBmx'$> ->tz o . wm&.#£i?A,X'^h 
ttiziir^v^m^ *yf)*tij:&L*?-?^ti£>. mm 

lz&i& LX . r ? — b*Mc0fef B A>'^^=5riaK £ r 

/ 1 comtf 5 vitx'h hzb wumx-h o. io a±x- 
h&zttfxrfis-mx'hz. fiu n^^^^^x 

i^xtimmz#7xmffi.&i$mt2>mii i $)&z t & 

b/tc^I#3 0iyTT-&&C:£#^T'S>6. <fc 
Oifaw±2 0OT-C'S)&. 

C0 0 4 0] Kne?ffif*c* l ^i ! iJ$ix^ffico?as* i 

5 5 0 — 7 0 0'C<OSg&H£J>SI$[g#2 0~5 0 0 

hzb ifwmx'h & . z coisjmmiz $> h 
-i&mx-h hzbx\ stnffjfk «5*h ^«tc*> s #5 

LT^@^sS^*^7^£«t^«-ri, z ttfx-% h<r> 

X'\i.tc^frt%z.htt%>. zcomm^ o®*mx-hh 
m^itzu. ffimmmtf+ftt l z5mx'Z%frr>tz r ) . n 

t l fc o -r s jsa* & a . i o ffitcu 4 o mxtx'h 
h. zcomm^s oo ft^mt^m^ui. 
*mx.izmi}S£.ttz o , r/p* u ±m,-i *yifmtf~? 
ymm<piz&mLtz t ) . ;i^;wM<ois.p H fitji£*r-r&?s 

«3 0 0#JjlTT£>.&. 

[004 1] S £>(C. JJEfkWSaflEKJiljlLfcftT. T 

tesc ( i ) zffi8,-t&3kf¥x"<%£i-f&ztrfmmx'h 

0.2 g a/t2 s 5 ( 1 ) 

flU 

a : ^ai-TS^C. 5 0 0°Cfrt> 2 0 0*C£-CB&a-f £ 

(wzm-th&fffi (m 

t : ^f-7^S«<0ff$ (mm) X'hh. 

[0042] ffi&W£Z# : 7?JmL<r)mX-<?)2mX'W\'> 



tz®tf. &i&mz®hti&# ; 7xmi l zm&-rhmMEM 
js^jcoffl t finna* hzb trimmzftfr -> t ^ 

h. Z<r>£ o izMMlztisfflfZ ztX\ Wfc$mi,zE& 

mKtmtthmx'ftm-hzktfX'Zz. ws&mz. 
Effi57)tm&?hztx\ *f?xms.s#<?M&#ft 
±.-rz>cox.*t>-r. mmMmzj&&LZtihmi£i-9y%i 
immuz<\^ coiz-t& z t hXox-hh. 

( 1 ) *4>a/t2 cr>mtfO. 2*ffic?>m&lZi±. 

h.fmizito. 3a±.x-h*), iojfswio. 5a 
m^iz\t % \§hix&mfa+9ymww®m&ttt+Mz 

[0043] ±^<r>J:a(^ ^/5xS«5:#ia?-li:. ^ 

5&hi^^5-)Wc-# s i><DX'$>tumt,zmmztiz> tco 

zwmizmm-tz z t & . 
[0 044 3 mtn. ^^yTtmas^-t^mmm^ 
itztfvxmi. mmzmftztitztominwzmAZ 
tih. mknn-v-zwmz^xtvmimzmx-th 
ztvimx'fo&. mm 3 ft£Mmt&Jrm\±mzm5£ 

x^mf<mmzmm&xtmthim.x-h'>xi> 

ftX'tfjAmzftiSLmtz. zcr>m. nm&mz&^x 
u-7-co®m>fa*w ,r )mL&zbX'*!7x®.z*. s ?- 

■%\ftlzim-t&Zbi)W£ L\,\ Z o-thZbX'imm 

%tim<u7<7>mi£m±t&zbtfx'£, x^x-mm 
m-t&<7>zm±-thzbtfX'%&. v-j-mmmhco 
mmumb Lxay^rmm^fi r )Tif$mi>um'5im 
x-hh. 

[0045] t\mfp\*ix-<?>tf7xm&.mwc7)i&mii. # 
mi&nmmi&im izx-^x jSmmk* -?--tz>z 
b immx-hz . Wcmws.^m vxt^mmFfrh jx 
oajLta* ( i ) zms.-? h^x-^w-t & . mm*** 

ft-tzbifi^mx-hz. &mzvki.x\i.. tttmn* 

X\ ta&Ltz^Z~mzM$ttVXti&?Zl>mtf1if 

mx-hh. zm±. mn^mmi.zmm^tit^^yx 

)Vfrt>ifo* ttVX . m—lzftWX'Z h i o VL-fh Zbtf 

tt-zLw zcr>b$. mmpftbmmz. o-^-^m 
m-frfaz® vmt&z bx-ff^xmiwuMzmwrt 
hzbtf. mmmc~&WJ*7<F>$b>iLt:m]t?z>zbifx' 
ff^xmimm-th^mitthzbifiX'^xM^ 

[0046] Zo LX'&$>tlfztf7XWfccr>$mEmfo 
^li2 0~2 5 0MPat*l>. ^COlliJIS R3 
2 2 2<,zmtXmfeLt:l><7>X'b&. Z<T>Xo tiZ—fe<7) 
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4>?#?*&K*<aim-*-***<ft 0 . tfaucu 2 0 0 M 

iwmsm&ftnwifeetesk. ymmrtti&b 
<fk# 5 x of tf n. § # y x t w&rmsL $r s # 5 x 

£ ixT V v£v ^MT'SJ^-r S £ i: iMmX'h & . 
[004 7] £<0J:d£LT#4>ixfcBHk^:?>iIffl?<0 

[0048] ^$<x?.^It>«fWiS^$ix?. t>cO-C't± 
WJOiPfc LTO. 0 2~~l//mgjgj!WF£*i 

0. 0 5 /* m£LLT$> 9 . SMCifiSfctiO. Umtl 

IX'hh, — mMtf^^XtM-K^-oXh. ut*? 

*ixa±<rmm$)%:cr>ft±.imwx'Z-?. mm?**- 

[0049] mitr? vmB&mawtT-f-f— estc 
$)2. 5X'h*). —m^yxcomtfrm ( 1. 5mm) 
timvxfr%*)±$^ztfrt>. ^-mx-co^Miz^ 

[0050] SHt^? >mm?>mmi,z&f$.2titzw&e> 
mm. T8fezmiL%^mmitzwaz%i<-t&z\t 

\,z-fhZbimt. U\ C:<OJ:3£[HIAJ^<7>ai56:fr& 
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m?rmt>mmx'$>&. 

[0051] G0dicoai$«. =F&-&£ gtii# 

±&L%>,wihx-htiif&^#. Mftmzii. m=mh 
msm&m^x 1 3Mm<7>f$tsot^+yut 

IWJIS B0601 X-mfcf ( R 
z ) <7>ffi# 5 ~ 5 0 n mf* & -L i: tf$ffiX'$>& . 
££f6£L&^fcabfc{i_LfeRzCD<fi#l 0 nrntUbX* 

-ffc^Bfi^-rSfctotlti, ±KRzcDffi**3 0 nm&TX' 
$>Z>Zttf£*)tmX'fo&. Z.coW{h8iZX'$>tUfzjm 
itt<7>QS*frX-<?MM: (380~780nm) IZ&KX+ 

mz^zwx'£HkUz<\,*. is-fbf-^^Krt 
$ra«-r&3tss«<i. \mta®tx-i±. waomco 
2mi / z$a > i,zmtftm<r>2. 5 zmiftimiz* h<r>x\ ± 

M5-5 0nmU&^>WaX'$)^Xi>^m^ffmii±^ 
<. ?Wfei:miUz<^£oX'h&. 

[0052] ®t>titzm: j f-?ynmt:G-i-&*fyAWL 
<7)£« ( s\-xm ) & 5 %\xrx'hh z t tfimx-t> 

2%aTX'&&Zt&£*)1&&X'$>&. ZZX'&iM 

fc«4, j i s R3 2 1 2izim^titzyjmiz^txm 

^ Ltzmx-b z . m%%mmi)m$:Zi\z> m&ftmz 
a. &mtfi%w.TX'h&ztw£*)itmx'h t )^ 0 . 

5 %v.TX'h hz\t ij^zmmx'h s . ? h \,z^mt 

(380~7 80nm) ■£mza.'>X 7 0%&±cr>%M 

sk^mizm ot 7 5 %&±x-h hzbtf*.*) imx-h 
[0053] z<r>x o iz. mitiffimmmttL. m 

[00 54] S^C, ffiBg+^^MfflJlC^^X^S 

WLb Lxiiztiyx&zmty-fvmwmmwmi.z 
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txu. sffir-c-ji^jE^-r hurn'm^Txa^tx 
nm-t^^m^m^n^. zcozoizmmfflfctt 

yAcoffi&k^&c\kX\ 2 t>lz&mLti-&b 

[oo55] ^c*>T't . m&f&mmnm^mt. 

mtm$t. : £:ML>~tmi%i>^m&x'$>&ztfr 
h . * * imt& z k trz^m* 

mmx'*>&. 

[0056] 

mmmi wr. mmmzm^x^miz s^zmwiz 
[0057] mmmi 

WMtLX. IlOOOram, *1 0 0 0mm. ^$4 

Atf^fi. T)VtiV£M,k LT^MWAfc 1 Oil 
%'&1t"3~'?>i>^"C"#>'9, ASTM C338-57C¥ 
trails LrfifC-ffcag** 7 2 0 — 73 0'CcOt COT'S) 

ffiffitSJ&ftfc J I S R3 2 2 2C:mtT8!l5gl.*:i:C: 
6. 3MPatfe-3t. V-r^-f A.tfyX(?>mm 

Mmzimfe^mmimmzm^xxtfyisx'tfyxm 

[0058] L£#9X^£MffiC;&-C7W-C. 

mmmm<n$&tmpmizT*x vmmm&^amnjc. 

T—^xy\y—iiV M^LPH- 100-124 LV 

gj *m^xmt+9>mk=t£^f>vzmftLtz. z 
zx-mmLtzMiti-tymiL^^YMi, iii^mwm 

5t*tt$! r YAL — COATj X'h 0 > T^— tfMK 

*^rt-*y^tr*4. ^-^>-7E*^*s««<;o. 5S 

JKS«i±t LT*-C-$>0. ?&0pHti6. 

8-cj>&. ^.ru-^'^cft^-r^xr-ffSro. 2m 

Pa a^&bcr>gE\±%)0 . IMP a) tU /X/P 
*^iO#fit^fS^/iOc7)^lifi5r5m 1 /WzW&X, 
X, iJyZ.Wfch>t> 1 5cmffittfz{mfre>. -5£5g8t 
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e>-£X£mzMfit:'fr^ti. ffiMX-Vz-tc&V&i&i&tf 
[0059] "S1^1iL£&. x7\s-tfy^ey/M) 

t&&£lt#>. xr-WAJxr-EO. 2MPa 
EiOHJEti^O. IMPa) TfltJ&LT. -^tiO 1 5 
c mltil/.rfi^^^^lKSWtT^mL^t « fcH 

miz&mzitx. &&£5*£mtfimizv:$nvxwmz 
&mztt. *5\zm^xnvx7v—*f>izyj\,zmtii 
lx i®BtmmizLx 2®mcom>z'ff^. %<wki 

tz. 

[ o o 6 o ] £ ? vx%htitzmmmwL^firzA'yx 

• ^y^-TVyV^m^^ r HT 
F 2 4 4 8 j SrfflV ^TJPSJiS&El Lfc . ifc "f M^TT-MTH 

b-^-t io-C^*«7 0 5~7 3 5XHzm&ZtLX 

mzx-oxmmmz^-f-Ltz. -tosss. 20 or 

*>4> 5 0 0*CtTiaK* J ±#-f -S><9t6 4#®US. Bf 
SWH ( b : ») Sr^Jf ( t : mm) -Cfhfctt ( b/ 
t ) Jil exh^tz. MMPrtTJio-^-tfOHHESrR 

[0061] Z?)1km&&£cr>6 2 SX^TiSUi i: «I 

[0062] tm&foX' 5 5 0°C(C|iMLT*^. SiS 
i&£6 2 5°CS:MT . ^»«4»T5 5 Of£lZ(§fflZtl& 
t T-<7)^fSli 5 0 #TJ> -5 . i tz s ?ftffl^f 5 0 0 "C 
*^ 2 0 0'C£ TiaJS* { KT-r^^tc: 1 4#® Ut. 

( a : 5r«JP ( t : mm) <0 2*TW-»fc«[ 

(a/t2 ) {iO. 88T*oft. J^ai»4»T«{f^a 

tx-ftWLx. mkrfymmm/fyxmtwmzti 

[0063] ne>titz$Hkl-?yB&cr>¥-&)mx-li, m 

^co3-hi*^maiLT*«;o. 3txmX'hh. *m 
4>j;< a^-ri. t mnz mm lx <r>im>h htihu 
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X^tz. =?&&1*£.<W>e>ix*j: fritz. nt>ixfztfy 

xftcoftftjmmmfei'*- h sra i iz^-tfr. *iwt 

Hi (380nm-780nm) :£i£tCfcVvC8 0%ELt 
^»=5r^m3Sia*Sr*LTV^. JIS R3 

&0%(0. 1%*SI) X'hitZ. 

[0 0 64] fthtuzmntrfymm. nmx&mtfx 

yt£&iztk*-t& t-7liffl&Zti%fritz. 

[0065] nbtifzWHtrfymmnmrnzB^m^ 

fc££i#Mi££gly'v-7'&ffiMJ SPM-4200S- 

m^xmrnttz. ^com^yn-y ■bm&mnnt 
s-aa^ts z t ici i xmmmzw&th i><o 

V L^ffl<om^£ffl£LfctS5l$rll3 Kijs 

t. jis bo6oi -e&jg-ti. R z (0 

Wtt 1 8 . 4 nmX'fo*), SIW(MC0^X 0 *>=5r "9 'h 

[00661 1:^, ±iE7*n--:/SS8KSfcH ysitr 
o nttSS^-y^^— ijiVi/X'rJ*. r Tr iboscop 

(Ha r d ne s s ) (26. 2 2GPatJ!ioft. ^ 
fe. RflTfflVvfcV-^-f A*-7X(?)1gJK$r|Sl^(za!l 
^L7ttC:^7. 0 9GPaX'ft*). *}7AlZim&k 

i-&mw£nfflj<&t>tix\,\&z tfrpmttz. £ 4> 
iz, ®mmm8& Ltztz*>^-m.e H<n$$mzm<, » 

[0067] mt+fymmz. ±®dtmz 3 Braisst 

LXfrl>. WRfc:j|L*l»:#*»»tT, l»SSS*Sr HIS t/c 

mt>mtzztitzm. m^Mz^^^mmn^t . mtt 

tzffi&WmttLX^&ZbtfWbbixtz. &tz* 6* 

itz. ztz. fflti-?ymmmco*iztt-f&mwi)zm 

MLtztZZ, smATX'hitz. 

[0068] ^mm^mw^z-o^x. 
EMftmssmr v-x ■"xhv <*/ 9 y v -x a p 2 j 

10g£100cm2c7)®iik:M?fcLT, 3-rflraJl*h 

[0069] #<^fl.*«#5X<^MffiSSE:*j£. mt 
f - ? ViIJBS^)£ S tit V ^ MfflcOffi^ffiffiHSJE;*! £ 
JIS R3 2 2 2(CJ$ltT^L^:i:C:-?), 1 0 4M 



mBm&jjtttx^tz. 
[0070] mmm2 

mumi kmmizLxffif. &MLtzv-yy4J±tf7 
mmm 1 i: r tint?-? MumMr/** 

9 0x:^}!ra^LT*^, ^Biss^srotf^xg^ 

.Lfcyiwra&uj:. 7xm5.fr h 2 0 c mstft^as 

izLtz. *}?xm&.< l zttmZ J £tz&X'V7 4 J r-zm^ 

x&mz-ttz. ^im^nmizti^x^mmmimm. 
m$iLtziAmzim<&&i><r)co. &®-tixmmmw 

lz%-otz. £tz. &®mmz&^XT&&i,z&&-t&k 
Bhix h 2tf> ^Kts:fr->tz. 
[ 0 0 7 1 ] Z d LTft4ft£ttRftqB&3*ufctf?X 

[0072] Jt«^ 1 

fm®£m-tffi&x'i±miM 1 1 lt^'^x»k 
izmmzmmi-fz. %t>titz*fyxmx*nmmi tm 
txo iztmtx ^zmmnzmx t . ft«ias^ 6 2 
5°ac^ri»tT'«i. njswiifc^<iit^$-fi : -> 
fc. Si§iaet= £X'mLfzkz*>x\ nvrntfr^im 
mzv-y-tm^xmrnt. ^sm^izmxttzfr. 

ZZX'tf;W^T-£y:Zttimz®%;Lrz. znffi. ^ 

-co%.m*mz iL&mmzwgtLtz. 

[0073] 5 0°ClZ§mtXfrt>. 

a^6 2 5°c£s-c, jftffl»4»-c5 5 ost^a^^s 

^T'<7)B#S{il 1 0^t*->fc. ^aJ^tC5 0 0 

*C*>4> 2 0 O^&X-i&Bifr&T-t&mzS 0 0#SL 
Bfgl^rS ( a : ft") 2rSH ( t : mm) CO 2 SST-flJ 
( a/t 2 ) « 1 8 . 8T-J>o7t„ ^aitf^tiJ 

ja'Mja^T^L-c. mty-fymwmmtiyxmm 
mztitz. 

[0074] 'ft^ixrzmt^?ynwk<rw&}W-M&^ m 
»3 ^-h &fr bm&ixft 0 . 3»mx-hh. *m 
itm&MWx-h 0 , mmz^tcn^z^mib^fr 
t>x< wm-tz t mfriz&m Lx\^h<r)imzbt>ix&u 

x^tz. ^tfteh-zK mtbhti* fr-^tz. 9vm.mz\m 
mm it ±mnm> h tv%fr~> tz . 
[0075] vkbtitzmti-fymmiziiiLxismm 
msizLfzkzz. m^H^m^m^xm-yxi,. 
mfr^^zmfrtixmmmfrmm ttz . bko«s* v > 
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z*>. 5 marx-h o . z comimmm 1 1 mm^ts^ 

t>h.%i)-">tz. 

[00763 nt>tifzm.*f5x<rmmi±mij}£. mt 

JIS R322 2lzmtXM%.LtztZ*>. 0. 7M 

o*. -ttth. msLxm&EmmjitH^Ktc'ttz 

-r. ®ma.tR ; +ftX'h'>tz. z<nztfrt>, #$snn<9 
xotz. -feommx'ism lx . ^ffiE^^*^#-t 

^T'S> h Z 1 36* Bfl ^ sWcSr . 
[0077] 



■%WM-5 vm&*ilv*Wfc±\zftm-h Z b iMUt 

x-bh. z<mm&±fmt LxommttLxts*). 
mxmz&ixtzffimWiim^# : 7xz&&-?h ztw 
•c^s. Lfrtff7Amc7>&£i>m^ztfre>, mm 

izmmtctfyAtez stft-rs - t & . 

[ai ] mmmixi%^h.tz#7*&cw)i>m§tmMfe 

[02] HMfi^ 1 X'M& $ fut R-ffcf - * ^?IJ&OJ!&$ X 
[03 J SlSfcW 1 T'JBi££*l.*:BtfW-? >-?Iffi!OSI®<7) 



[01 ] 
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[02] 




Patent provided by Sughrue Mion, PLLC - http://www.sug hrue.com 



(4 2) )03-l 12949 (P2003-1 12949A) 



[03] 



*7.1 ma 




OOua 



(72mmm mm 



|S3lljmitfCTfTSa^S2627#Hfi^ 2 
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EB06 
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